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James A. Kohler:  Good afternoon. Today is Wednesday, May 24, 2006.  We are talking this 
afternoon with Mr. Howard DuFour. This interview is being conducted in the Dunbar Library at 
Wright State University, as part of the Cold War Aerospace Technology project.  The 
interviewer is Jim Kohler.  Thank you very much for talking with us today, Mr. DuFour. 
Howard DuFour: I am very pleased to be here. 
Kohler: This week we're going to focus primarily on your career at Monsanto.  Please tell us 
how you got the job at Monsanto. 
DuFour: Well, [clears throat] during the war, I think I mentioned this, but we if have, we can 
just go over it again. I was almost like 4-F;1 I think it was a 2-F, or a 2-D-2. Something like 
that, anyway.  I was exempted because of my knowledge of machine tools, and their ability to 
teach, more than anything else.  So, therefore, I became a foreman of the tool room [at
Frigidaire] making fifty-caliber machine guns.  Where it was, at the GM plant.  And, when the 
war sort of run down, it wasn't completely over with, yet, because we had Japan to take care of.  
They transferred me back to being a troubleshooter.  Give me a benchman, and so forth.  It 
wasn't what I liked.  I didn't particularly care for it.  And, they went on strike. That, I didn't like 
at all.
I had a friend who was working, had worked all during the war as a machinist at Monsanto, and I 
talked to him on several instances. He said, "Howard, they're hiring.  Come on over."  So, I did. 
I went over, and had an interview with Clarence Pittenger was his name.  At the old Bonebrake 
Seminary.  Over there on First Street. The interview was [laughs] it was very peculiar.  He said, 
"What's your background?" I said, "Well, I studied to be a tool and dye maker.  I was foreman at 
the gun plant, and I love machinery.  I love to work with my hands."  He said, "What's your 
hobby?" I mean, that was the end of the interview.  Because, from that time on we talked about 
nothing but our hobbies, and my hobby at that partiuclar time, and I had a dark room, and so 
forth. So did he, and, boy, we went into it deeply on photography, and what we could do with it, 
and so forth. And, I said, "Well, okay, I'll a see ya."  Well, I said, "Am I, Am I hired?  You 
1 Someone who is found to be physically, mentally, or morally unqualified for service in the Armed Forces.  
Selective Service System, “Registration Information,” http://www.sss.gov/regisrantsbk.htm (accessed June 20, 
2006). 
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didn't - "  He didn't say whether even there - "Oh," he said, "you, you were hired the first time
you opened your mouth."  He says, "I'll see you tomorrow."  So, okay, I returned. And, it was so 
easy, I thought, "Jiminy Christmas, an old bench buddy of mine name a Larry Jewett, he ought to 
be here, too."  Because he doesn't want to be down there.  I, I, "Oh, by the way, Mr. [Clarence 
H.] Pittenger, I got a friend who's about the same way.  He said, "Bring him over, we'll hire him, 
too." So, [laughs] it was very simple, and easy to get through on that.  Except for one thing, he 
says, "You can come on board, but we have one criteria that you have to meet."  And, I thought, 
"Oh, boy, what's this?"  And, he said, "You have to have a full investigation of your life.  From
the time you were born until you're here to get Q Clearance.  Have you had any problems?"  I 
said, "No problems whatsoever."  "Are you afraid to have the FBI investigate you?"  I says, 
"No." He said, "You'll be hired."  That was it, and sure enough, after six, about six weeks, my Q 
Clearance came in.  In the meantime, I was not allowed to go any place on, in the place except 
right there in the machine shop.  And, I worked there, and, oh, my gosh, the work.  It was all 
new, but it was still the same thing with machining and metals.  But, I was doing it more or less 
from hand sketches, no drawings.  The hand sketches were not too good, and I would go to him, 
and say, "This is good." He said, "Can you make it?  And make it work?"  I said, "Oh, sure." 
"Do it." And, that was it, I've had, he expected you to take a piece, a sketch, and so forth, and if 
there was an error, any errors on it that would make it work, make it, go ahead, change it, and 
make it work.  I don't need to be around, I don't need to tell you want to do.  And, [laughs] this 
was unusual from the standpoint that everything had to be drawings, and drawings, and 
drawings, and there was a lot of errors in drawings I used to get.  But, anyway, it was, I delighted 
in it. I really did. There was a freedom here.  I could feel the freedom, and everybody else did.  
There was a joy there that, hey, we could use our hands, our skills, and nobody was watching 
over your shoulder. Nobody told you what to do, what not to do. 
Kohler: Were there any specific jobs you had, or duties when you first got there - 
DuFour: Um-hm 
Kohler: Were there initial projects, what were the initial projects you were working on? 
DuFour: [laughs] Oh, my. I made a few, I don't know what they were, some clamps of some
kind, special clamps to hold something.  Got finished with those. And then, "What do you know 
about platinum?"  "I don't, I don't know anything about platinum."  "We need someone to take on 
the job of welding platinum.  You ought to be able to do that."  And, he says, "Here's a piece of 
platinum.  Go out there and try to weld it." A couple pieces of it together.  And, I said, "What 
kind of flux do you use?" And, he laughed like a, and says, "Howard, that's pure metal.  There 
is no such things as flux.  You put two pieces of platinum together, and you weld them, because 
you heat it up." And, he says, "You'll have to make your own torches, you'll have to make your 
own set-ups, all, the whole thing." He says, "Find out how to weld platinum."  That was my
assignment.  And, what do you do?  You go out there, and [unintelligible] your pants, and you 
scratch your head a few little times, and say, "What the hell do I do now?"  You know, with this? 
[laughs] So, I cut the pieces of platinum.  Made a couple clips to hold the things together, so that 
they, I could get the parts together. Took a torch, and put on the thing, and the thing went 
"woof." The whole thing melted.  It just, it [sound effect] gone.  [laughs]  Pitt, I think saw me, 
because he was laughing.  He says, "Well, that's your first lesson.  Too much heat.
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So, I started in with a, with a welding iron, and torch itself, took the nozzle out of it, and made 
nozzles with smaller, and smaller, smaller holes 'til I could get down to the point where I could 
have the fire - I spent days at this, literally, days of learning.  I was to learn how to weld 
platinum.  There's nobody there to weld platinum.  You were taught on your job, right there.  I 
come to the conclusion that this torch, and everything else that we had, which was commercial, 
throw it away. I'm going to make something entirely different, so that I can control this fire, and 
I control the flame.  Good, go ahead, and do it. So, I got interested in that portion of it, and I 
made my own torch, I made my own set-up, where I could tell how much propane, and how 
much oxygen was in there, and I made a little torch, smaller than my finger, and the fire come
out of it. You could barely see it, but it welded that platinum.  And, that was my assignment. 
This was, I should tell you, this was always the way with the years of my life that I was with 
Monsanto. That rediscovering what had not been discovered before, but rediscovering what 
somebody had missed along the line.  Now, I do know, I found out later on, that there was people 
out in the world who could weld platinum very well, and so forth, but they weren't there.  They 
weren't there right now.  They weren't cleared.  They weren't, shall we say, on the job, or close 
by, or anything like that. When I found out - that he found out that I could weld the platinum, 
now he says, "Good. Now take a piece of platinum, and roll it.  Oh, a little bit, a little smaller 
than that, the lead pencil, and, see if you can break a bead right down to seal that all the way 
across. Within a day, I had done that.  "Now," he says, "put a bottom on the thing, and put that 
in there.” Within a day, I had that done.  He says, "Good.  You've made the first capsule, now, 
for putting plutonium in there.” 
But, this was the thing, there's always a, [sigh] there was always a joy that came with working 
there, because you accomplished something that's not going to ever leave here, and that made it 
fun, just plain fun. Because, the whole thing was nothing but a challenge, and this is what I think 
was the whole project, the whole project- [sigh] the entire project from the beginning, from the 
first moment on, it was a challenge.  It was a challenge, and everyone's mind in his little old 
position to contribute to the overall picture.  And, this is the way I feel about the project itself.  It 
wasn't something that we're going, that I would feel like they’re going to kill millions and 
millions and millions of people.  I never even thought of that.  It never occurred to me, because I 
didn't know the big picture.  I was only dedicating my talents to where I worked, and everybody 
else was. Atomic bomb?  Now, this was in ‘45, it had already gone off.  We knew the essence of 
it. We were surprised.  But, we didn't have any feeling for it.  How can you?  You weren't there.  
And, we didn't know what the radiation would do to people.  We weren't informed of that, 
because very few people knew what really what's going to happen on it.  So, then, and I think 
that there was no pressure.  "Golly, isn't that awful?"  No, I never heard anybody say that. That 
whole thing that really, actually, well, maybe this will stop the war.  If it takes that to stop the 
war, good. We'll stop the war.  Keeping our boys from getting killed.  This was the attitude.  
Why not?  Why shouldn't it be the attitude?  You can't cry over, say a thousand, or two people 
being killed when they're killing hundreds of thousands on the field.  There has to be some kind 
of a sacrifice made, somewhere along the line, and we did it.  That's all.  But, I never, I never 
really heard anybody in all the close to twenty years now, fifteen or sixteen years there at 
Mound, I can't remember anybody really crying that this was horrible, this was terrible, this was, 
I don't know.  I'm sorry that I got caught up in the subject of it here. 
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Kohler: No problem.  Do you think your attitude would have changed if you had known from
the beginning what you were working on? 
DuFour: No. No. Looking back on it, and I have looked back on it many, many times, no.  My 
attitude, maybe somebody else's would, which would be normal, if they didn't, there was 
something wrong with their society, cause you've got to have plus and minus on things.  I believe 
in the balance of everything. That's one thing I believe in very, very strongly.  And, to, [sigh] if I 
knew what everything was going on, and I was in Truman's position, I say, "Do it.  Let's get this 
thing over with." They're willing to sacrifice everybody on that island, and they'll kill hundreds 
of thousands of men.  They were going to have hundreds, thousands of airplanes up there, and 
they're going to wipe us out here, there, and everywhere.  No. Let's get this thing over with.  
They're nothing but morons over there anyway, for crying out loud.  To think that they could kill 
and conquer the United States. This is my country, and I believe in the power of democracy.  I 
believe in the way we work. I believe in the way we talk.  I don't want to be talking [sounds] 
that Japanese language. No, I would say to it. 
Kohler: When you were working at Monsanto, you mentioned a lot of freedom in your job.  Was 
there any kind of guidance you received?  Any kind of supervision?  Or, and was there a lot of 
cooperation with other people?  Or, were you just working - 
DuFour: There was a tremendous amount of cooperation with anybody, and everybody that you 
came in contact with pertaining to anything that was necessary to the work.  There was plenty of 
it. After I had done some work on that, dealing with that, Pittenger saw that I had the ability to 
use my hands, in a manner of speaking, to micro-work, and I did it.  I loved it.  That was my 
forte, you might say, in my model making.  I made models of airplanes, and boats, and so forth.  
I liked miniature stuff, and I think he saw this, and that's when he approached me.  He says, 
"Come here, I've got something to show you."  And, you know how a stairwell is, the stair comes 
up in here, and you have a door in there, and there's a little tiny room, and room is not about, oh, 
about so square, and then you had to duck your head to not hit the thing.  You open up this door, 
and there was a girl sitting in there.  And, "Hi, hun." "Hmm, hi."  And, "What in the world are 
you doing in there?"  "Oh, you don't know?"  "No."  Pitt laughed, I remember him laughing.  He 
said, "Howard, that's a quartz fiber balance.2  She weighs a little piece of platinum that has 
plutonium on it.  How would like to make those?"    A balance, hmmm?  How did the thing 
work?  "What's it made out of?"  He says, "That's quartz fibers."  "Wow, do I have to do the 
same thing I did with platinum?"  "No, no."  He says, "You'll have to go to school."  "Okay, all 
right, whereabouts?"  He says, "In Chicago.  At the University of Chicago.  You'll have to spend 
some time up there."  Well, I said, "Well, okay, let's look into it." 
   The quartz-fiber microbalance is used for the routine weighing of exceedingly small quantities of radioactive 
isotopes and non-radioactive material that need to be protected from atmospheric or environmental effects.  The 
quartz-fiber microbalance reduces health hazards and increases the speed and precision of weighing, as well as, 
allowing for more control over the weighing process.  Howard DuFour, et al, A Remote Controlled Quartz-Fiber 
Microbalance:  Design, Construction, and Characteristics, (AEC Research and Development Report, December 7, 
1954), 31.  See Appendix A.
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And, he says, "There's a new man come along, and his name is Dick Olt, and he's an engineer, 
and he graduated from the Cincinnati U. with a mechanical degree, and, in engineering, and we'd
like to have you go up to Chicago with him to learn how to make quartz fiber balances.  Dick 
will take the engineering part of it, and you will take the construction portion of it."  This was, 
this was the proposition that was made to me.  All expenses paid.  The whole bit, and nine yards. 
You can travel back and forth. Keep your mileage, and so forth, on your car, and we'll see to it 
that you're reimbursed, and the whole nine yards.  It didn't cost me a dime.  Plus, my salary.  So, 
we made it, and he says, "I can't ask you to see Olt.  You're going to have to go over to his home, 
introduce yourself, and pick him up, and head for Chicago, because he can't come in here, 
because he doesn't have a Q Clearance, and he's German.  So, we have to make sure."  "Well, 
okay." So, I'll introduce myself to Dick Olt, and we become very, very good friends.  Very 
good friends. Dick and I, we were a pair. Everybody's talked about it.  Dick thinks about it, and 
DuFour puts it together. [laughs] It was something else.  And, he used to cuss me out, because 
he would [laughs] he'd start to design something.  By the time he got it designed, I had it built.  
And, he'd come down, "Damn you, DuFour, how did you know I wanted it that way?"  It was 
just a kind of friendship that you cannot talk about, or know about, or anything else, but it's a 
feel, it's just a feeling you have.  And, we get along swell, and between the two of us for the 
whole summer we were up there.  We ate good, talked good.  And his clearance came through, 
then I could talk, and we could talk about what we were doing, what we knew about energy 
coming from the sources we were working on.  And, he approached everything, of course, from
the engineering standpoint. My contribution was the things that you had to handle to handle the 
materials.  This was it, and I made a quartz fiber balance, and, well, Dick's gonna put that in a 
container. So, I had a box there made, and I made plastic around the thing, and that's the one you 
can see down there at Mound.  I made that before 1947 up there at the Chicago University.  That 
was my graduation gift, shall I say, to Monsanto for sending me to school.  And, it was a nice 
thing. It was a wonderful thing. 
I had a pleasure up there, oh my, the pleasure I had up there, oh, about seventeen, eighteen men, 
and women, working in the engineering facility for Chicago, and they showed me things that I 
was just astonishing, absolutely astonishing, and what they could do, and what was required, 
more than anything else. And, one man spent a whole year just making a screw for a lathe that 
brought the carriage back and forth. That screw had to be perfect. Every rotation of that, and he 
would take, he fixed up the lathe, so he could pull that screw out, put it back in, and he set it up, 
and measure the angle of that screw all the way.  Then, he would stone it, and work with it, and 
then put it back in there, and then, he’d make another one.  And, he'd take that out, and work 
some more.  Well, he spent a year just making that screw.  And, when he finished with it, they 
had a screw that he could turn a circle, and make a ten thousand's scratch on it, turn that whole 
circle around with that screw, and come back, and that ten thousand's mark would be right there 
at zero. Now, that's the first time anybody had ever done it.  The hardest thing man has had to do 
was how to divide a circle. I don't know that you notice that, or not.  But, it's taken all these 
umpteen years to make a device that can measure in minutes, and into seconds of a degree, and 
come out at zero.  He did it. And, I said, "Whatever happened to it?"  He said, "Oh, we had a lot 
of fun with that. The Atomic Energy come in here, took over the shop, and anything that was in 
the shop was theirs. A couple of guys from the, ah, Washington, from the Bureau of Standards 
came in there, and they said, "Where's that a device that you can divide the circle with?"  "What 
the?  We don't have no device to divide a circle."  "We know you got one.  Where is it?  We need 
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it." "I don't know.  I don't know what you're talking about."  They put on a show, I guess, that 
just cramped those guys' style.  They said, "Okay, you won't tell us.  We'll search the building."  
And, they got a crew together, and started searching that building, and did for several days, and 
they finally found it hidden away up in the attic of the building, and they took it.  It's in the 
Bureau of Standards right now. It's in there, the one they-  He says, "That's okay, I know where 
the screw is." [laughs] 
So, anyway, this is the thing that I know you, and anybody else can't understand this, for this 
simple reason, it's an art.  We are artists in steel and metals.  The same as an artist is with their 
brush. You can see the results of them, but you don't see the results of what we do.  That's the 
whole thing in a nutshell. And, the project, literally, the project, literally, was set on the whole 
thing developing on all of these technologies, and all of the people who had skills, and they were 
put together, and made one.  Made, actually, just one, cause that's what it turned out to be.  It 
wasn't one man, or one woman, or two or three, it was a whole group, all of us together that 
made that bomb practical.  And, there was one man there that had spent a whole year in making, 
I don't know what they call a shaper, a little device that goes back and forth like this, with a 
cutting edge tool on it, and a table comes over it.  So, the table's got the sample on it, and he goes 
back there, and he can take the sample off, and he wants the sample to be about five-thousandths.  
Think five-thousandths, boy, we can take that and put that in a device, and burn it, and it can tell 
you what the Sam Hill is in it.  Here's a brand new metal.  A new metal that's never been made 
before, and it's very tiny.  It's smaller, maybe one-tenth the size of a penny.  You only got that 
little tiny, that little small sample, and they could put it on there, and they slice it off there.  Then, 
they could test it to see what's there.  And, all they did was turn a little crank, and that thing 
would come over there, and it come up, come back, come down in there.  It was like a watch. It 
was precision as a watch. Small, not bigger.  Beautiful, absolutely beautiful work.  But, you 
can't appreciate it, unless you have the knowledge of what it's like, and this is what we did. 
Kohler: Was that the only outside training you received was in Chicago?
DuFour: As far as outside training, yes. That was the only part, because that fulfilled a 
tremendous amount of my work that I did. 
Kohler: Was there a lot of on the job learning? 
DuFour: Oh, yes. Oh, good gosh, yes. There was a lot people that been there longer than I had, 
and had all kinds of knowledge, and so forth. When I got to [pause] I was in the quartz fiber 
room, and Dick Olt was the boss at that time.  "Howard, we'd, would you mind, would you care 
to go over help Kenny Jordan out with his calorimeters?”3  I said, "I don't know anything about 
calorimeters."  He said, "He'll teach you, and he wants you to build some calorimeters for him."  
And, "I don't know, I don't mind."  "I suppose, well, we're going to put you over there on loan.  
They want you over there to do it, and when you get finished you can come on back to the-" I 
3 “A calorimeter is a device used to measure evolved or absorbed heat.”  Generally, the heat measured is related to 
radioactive decay.  The calorimeter is one of the oldest known techniques for measuring radioactivity. U.S. 
Department of Energy, Office of Science and Technical Information, “The Use of Calorimetry in Nuclear Materials 
Management,” http://www.osti.gov/bridge/servlets/purl/254969-PELgMh/webviewable/254969.pdf (accessed June 
24, 2006).
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said, "Well, hey, whatever.  My salary's the same here, as it would be over there, so what's the 
difference?"  "Oh, they want your skills over there."  I said, "Okay."  So, I went over.  I knew 
Kenny Jordan. I knew him because of, now this is down at The Mound, we're taking a big leap 
here, a large leap. This has been years. And, Kenny Jordan was the head of the platoon that- I 
don't know whether if I told you this or not. I probably, I know I've told Dawne [Dewey] on 
another interview. He was the eyes and voice, you might say, for Eisenhower on the 
advancement.  They would go up a mountainside, kick off the Germans, or shoot them off, 
whatever, and set-up a forward radio station.  So, that they could radio back what they could see 
what was going on. And, he and his platoon was in Paris, and knocked off all the Germans 
around the Eiffel Tower just before the Americans came in.  So, they were in there before even 
the troops came in, and set-up a daggone radio station on top of the Eiffel Tower.  That was their 
job. And, oh, the stories that boy could tell, Jiminy Christmas.  I just talked to him here the other 
day. He lives in Maine, and I talked to him.  I was, I could sit down and cry. He's a eighty-four, 
and he talks like I should be talking [laughs] at ninety-one.  I don't- [tears up]  Excuse me.  I 
don't quite comprehend some of these things, but that's okay, I'm not supposed to. 
Anyway, "Howard, how about making a calorimeter for me?"  He says, "I hear you're very exact 
in your machining, and so forth. Here's a good lathe." And, it was. It was one of the best lathes 
you could buy. And, ninety percent of it was lathe work.  He showed me a calorimeter, and a 
twin tube, and this was for measuring heat, strictly heat.  We could take a ball of material, or 
something, and have plutonium in it, and put it in there.  Measuring the heat, and the weight for 
the microbalance we could tell pretty much what we had, and if it was strong enough to set off a 
bomb.  And, [clears throat] it was used for a number of purposes along the, same thing, along the 
line, because of, for calibration purposes. And it consisted of two tubes, and these particular two 
tubes had to be made identical.  Must be identical.  The wires going across the bridge had to be 
the same thing as the wire going across this bridge.  I had to measure these wires, and some of 
these wires were about an eighth of a mile long.  The kind that you got around- and, I had to cut 
that wire, the same as this wire within about a sixteenth of an inch, so that the ohms would be the 
same.  We had a bridge, quartz, this set was here, this set was here.  Then, we connected this set 
and this set together, and we put a device in here with a mirror on it.  It set like this, and a tenth, 
less than a tenth of an ohm, would make that thing turn.  So, we're actually, the calibration of 
heat, which is the same thing as a body heat that you have, [clears throat] would be very, very 
close, exceedingly close. He had a big room, about the size of that, and the entire walls, the 
entire floor, the entire ceiling had a copper screen all over it, so that there was absolutely no way 
of any kind of radio signal, T.V. signal, any kind of signal, could not get through.  Faraday Room
was what they called it, because Faraday was the one that discovered that if you put copper all 
around on anything, no signal could get through.  So, you had this copper on there, and the doors 
were covered with copper, and copper wire, just plain old copper wire. 
And, you see what I'm talking about?  We had to learn, we had to learn so much, because we 
knew what we were working with, but how would you control that?  How do you control the, the 
energy?  Here's energy in it, wow, I mean it's, it can kill you.  So, we had to literally do these 
things that our instrumentation was so critical that we wanted to know just what was in this 
sample, instead of having a radio signal come in there, and goof up our daggone instrumentation 
that we were making.  So, you, I think you're being to get the picture of this, of what goes on 
down there at Mound. And, [laughs] Kenny says, "I don't know, [laughs] I'm having a problem.  
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I have had a problem ever since I got back from the war, and I can't get that mirror to stay steady.  
It weaves back and forth, like this, and I have to calculate how much it weaves, so I can get the 
right angle, right, right to it." And, I said, "Well, what you been doing about it?"  Well, he said, 
"I got a, you saw that weather station out there over my room, don't you?"  And, I said, "Yeah." 
He bought a whole weather station. He calculated this movement with the moon, the phases of 
the moon.  He calculated it with the weather, or if the weather had anything to do with.  He 
calculated with the ocean, because the ocean comes in, goes out, and he calculated with that.  
He'd done all the calculations in anything and everything he got, including the girl's periods.  
Because, he knew, when a girl has a period she produces a certain amount a heat.  And, she, he 
thought maybe that period was the thing that made this thing move.  I mean, this, this is serious 
work. 
Calorimeter number thirty-nine, that's the one I was supposed to build.  My memory is so good 
on this, it's just.  "Kenny, I'll bet you a double -dip ice cream cone, I can make a calorimeter that 
will not move."  "I heard about you, DuFour.  I heard Dick talk about you.  Do I have to cuss 
you, too?"  I said, "No, but," I said, "I can bet you an ice cream cone."  "How you going to do 
it?"  I said, "I'll be damned if I'll tell you.  I'm not going to tell you, I'll make it."  "Okay, will you 
tell me when you're finished?"    I said, "That's when I collect my ice cream cone."  "Well, okay." 
I went ahead, and built the thing. It was, oh, it was about six weeks, six, seven weeks before I 
had that thing finished. It took this long, and got it all finished up. Tested it, fine. Put it in the 
bath. First, put a heat source in the son of a gun, and that thing never moved. 
"All right, DuFour, all right."  I said, "Kenny, do you realize that you never cut anything?  You 
do not cut anything. I don't care what it is, you don't cut, because you can't get the particles of a 
cutting edge small enough to cut another particle in two.  All you can do is separate them.  So, 
when you put a knife down on anything, when the tool bit comes over here, it parts the metal.  It 
takes it apart. You generate the heat, that's the reason we have to have coolant for it, because 
you're making little atomic bombs go off there, as they boom, boom, boom, go across.  Because 
you're changing, you're changing what is normal, all right?"  "So, what are you doing?"  "I'm
going across there, and I'm changing the molecules across this surface, and I'm taking them loose 
like that, and when they should be like this to hold the metal together.  Now, if you do this, you 
will what we call hardening.  You harden the material.  Back of it is the loose material that is 
normal, it sets in normal.  They’re still there, they’re still clanking together.  Now, we got 
something that's going like this against something that's going like that.  So, what you're doing, 
you're causing a friction of heat to take place right where the wire is going around, and that wire 
sense the difference between those two. Therefore, you have to take and machine this, and put it 
in the oven, bake in there, so about five or six hundred degrees.  Leave it cool off. Take it out in 
the morning, and everything's normal.  All the molecules that you have machined are now all 
together." 
"How in the hell did you know that?"  I said, "I read an article.” And, I love to read books, and I 
love to read journals. The British were having, they were losing cabin pressure in their airplanes, 
and they were in danger, very much danger.  And, they're losing the cabin pressure, and, so, they 
built up a walls, put a fuselage in there, put water into it, and see if it- hydraulically, they moved 
that water pressure back and forth. The same as a plane would do if it was taking off and 
landing. Taking off and landing. And, they went around and looked at the windows," and I said, 
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"where the windows sealed off there's a curvature in there, which is machined on the thing.  They 
were cracking. The whole thing was cracking, and they were losing the cabin pressure from that.  
So, they took the things out, took it, give it to a metallurgist, and they made a discovery of just 
what exactly I told you. Where you machine, you harden it.  Now, you get this pressure going, 
in and out, and now one wants to remain like this, and the other one wants to go like this.  That 
simple.  Simple things for simple solutions."  I never did get my ice cream cone.  I called him up 
the other day, told him I wanted my ice cream cone.  [laughs] 
Kohler: What did he say? 
DuFour: "Come on up."  [laughs] He thought that was something else.  He said, "Howard, I 
wouldn't ever, never dreamed of anything that close, that little simple matter."  And, he said, 
"Well, from now on when we machine those things, why it'll be in there."  He was so good at his 
work, and so well informed about that thing that the French sent for him to come over, and set-up 
their standards over there for heat.
And then, for the next challenge. You're talking about asking me what I did, and what I’ve done.  
The next challenge came along. "Howard, how about you making a calorimeter so small, and so 
exact that we can measure heat down to the lowest level that we can find."  I thought, "Okay." 
So, I did. It took me another couple months.  You see, the projects on this daggone thing, you 
were talking about somebody over your shoulder, or anything like that.  No, they let you be.  
They knew what you were doing. They knew what the project was, and you worked on it.  So, 
nobody, nobody bothered you. Though, they might come along and say, "How you doing?"
Which he did on occasions.  "Can I help you in any way?  Explain anything?"  "No, I'm doing all 
right." And, I showed him, I showed him my, the parts that were coming.  "Oh, great, that's what 
we want." We got this thing all together. Now, this is the small one.  It's only about so big.  The 
other one was a pretty good size.  Stuck it into the bath. Now, how are we going to test this thing 
to find what is the smallest heat that we can measure?  I know you don't know.  We went outside.  
Got a little red ant, and we stuck the ant inside of that thing, and we could measure his 
metabolism.  We could tell every time he moved. And we put a strip chart decoder on the thing, 
across that daggone thing. Here he is, he's moving, he's moving, he's moving, [pause] he's dead.  
So, now we know how far down we can measure heat.   
Don't you see what it [laughs] I don't know whether you can grasp the whole meaning of all of 
this work, and that outpouring, and the outpouring that came from all this work.  Medicine came 
from all this work.  Physics came from all this work.  Engineering. There isn't anything that you 
can think about that hasn't come from that project.  Basically, it paid off. Not only in the bomb, 
and stopping the war, but the money, the millions and millions of dollars that were spent are now 
coming back from that project.  It's wonderful.  Everybody is complains about the billions of 
dollars, or so forth. No, we did. We wasted a lot, and we intended to waste a lot, but you have 
to waste a lot in order to make progress.  That's, that's a foregone conclusion.  You can't  do 
anything about that. People will say, "Why do they advertise?"  Well, advertising costs money, 
yeah, and it's thrown away, yeah.  But, it makes the product, doesn't it?  It's the same thing here.  
That’s a good analogy of it. Okay, what's next down the line? 
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Kohler: You had mentioned reading journals.  Where there other ways that you got knowledge 
of new developments, or new technologies to help you in your job? 
DuFour: I think, conversation wise, between us.  You know, when I talk about us, the 
mechanical end of people, the ones that are in the laboratories, experimenting.  They give 
knowledge, and you can use your own to increase or decrease, throw it away, or do something 
with it. Familiarity with the people that you have the same techniques, the same things, and so 
forth. Sit down to a table, to have lunch, and so forth.  Yeah, there's an exchange.  There's much 
exchange. It triggers, it triggers things up here that you think about.  I would like to have 
something come along, and trigger the thought that I could make something that would repel 
gravity. Just think of somebody making something that would repel gravity.  A little small 
device put it underneath the thing, hit it with an iron, you know, move the table over here, set it 
down. How about it?  I mean, these things come to you from, just from conversation, shall we 
say. There's a lot of things that could happen. 
I would love to have a million bucks to set-up a research lab for one purpose.  I know that this 
wall, and it materials, anything and everything you can see here, myself included, my little tie 
tack here, and this little thing here.  Why does it stay where it's at? It's vibrating.  It has to stay. 
It has to stay in place.  It has to do what it did, because there's a vibration there.  Because, there's 
energy to hold it together. This I been toying with that thing in my mind for lots and lots of 
years, and I would like to set-up a research lab to find what frequency things stay together by, 
and there's a lot of other ones that would like to do the same.  I'm not the only one.  I saw that 
there's still people out there that are, I know are working on that, but I'd like to be the one that 
discover it. Because, I feel that [clears throat] I feel very, I don't know, I don't know whether the 
Lord wants us to do it, or not, because if we do, and we do discover that, there will be no more 
guns. There will be a laser.  Phew, and you're gone.  Cause, what would upset every frequency 
you are put together with. And, who thinks about this?  Look at all the T.V. sets that 
everybody's, phew, shots a laser gun.  You see the thoughts?  It's in existence.  If you are in this 
field, you know it. It's, it's there on your T.V.  T.V. comes on, hey, that's a pretty neat idea.  
Sure, I'd like to do something like that.  Ideas, ideas, ideas. 
But, the sad, sad part of it right now, it's not happening.  It's not happening.  T.V.'s now are for 
entertainment, and for games, games for kids.  We're not using this [point to his head] as much as 
we used to. We're losing it.  We're losing it.  There's only a very few out there anymore.  There 
used to be thousands of us, now there's not that many anymore.  I know that. Jim Earhart and I 
sit down and talk about it. The last of the Mohicans.  The last of our kind. We don't want to be 
pressing a bunch of buttons to make a piece of machinery work.  We want to do it with our 
hands. We want control.  I don't want a robot doing what my mind is supposed to be doing, 
because he's not going to do it the way I want to do it.  But, this is the way it is.
Kohler: Were there people outside of Monsanto you could go to, and discuss things with if you 
were having-
DuFour: Oh, I've already done that.  I've done that.  I've done that.  There've been social 
functions, or a pizza party, or anything else.  No, by good gosh, fella. I got beaucoups a guys out 
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there, [laughing] and we discuss this daggone, these problems that we're looking at right now.  
And, we're saying that it's the signs of the times.  That's it.  We can't do anything about it. 
Kohler: Even back when you were working there.  When you were having problems with 
something.  Was it so specialized that it just had to be people within Monsanto you would 
discuss, or were there people outside that you could go to? 
DuFour: No, no, no, unh-uh, no. No, there was many, many people that you could discuss 
machinery with, and so forth.  There's machine tool companies, for instance, that sell machinery.  
They would put on an exhibit. Once a year, twice a year.  There would be shows. I would go to, 
on the average, maybe I go to five or six machine tool shows a year.  I would go to Chicago at 
the machine tool show up in there, which is a multi-million dollar worth of show up there.  They 
have machines from all over the world.  The machine tool industry is huge, young man, it's huge.  
And, you get a whole bunch of guys that a, a few thousand men together, and have parties, and 
so forth, and the discussion there was, is high, high type of engineering things to think about, 
things to do. Yeah. 
No, I went to one machine tool show, the first time the Japs came in.  [laughs] I'll never forget 
that day. That was a funny one. There was five of us from Monsanto going to the machine too 
show. The Japanese had brought over some beautiful pieces of machinery.  One was a lathe, and 
it was real nice. And, this - I was looking it over, and hand handling the handles, and I said, 
"Hey, fellas, look at this." And, I showed them.  "Ah," they shook their head.  This Japanese guy 
come up to me, and says, "What think?  What think?"  You know. I says, "Beautiful, but I, you 
couldn't give me that."  "What?"  "Yeah," I says, "you could not give me that."  I says, "Look 
where that handle comes."  I says, "It comes right in the middle of, between my legs.  And, you 
think I'm gonna stand-up to a machine, and have that?"  I said, "Raise this thing up." "Oh." I 
mean, this was, [laughing] it was a devastation to them, and "rah, rah, rah, rah, rah, and rah, rah, 
rah." He was calling to almost everybody over there.  Oh, my good gosh, I had shattered there -  
And, one of them fellas said, "Would you?"  And, I said, "Yeah, sure, I"ll stand up there."  I said, 
"Look where this handle comes."  I said, "That's gonna hit me every doggone time I have -  I 
said, "I want the handle up here, way up here." "Okay, up here." [laughing] I don't want it 
down here where my testicles are. No thank you.  [laughs] You see where we get-? This is the 
world of industry, of engineering thoughts. No, it's a wonderful world to live in to tell you the 
truth. Sure, we made mistakes.  We've got to make mistakes.  If we don't make mistakes, we 
don't learn.  We have to.  It's the only way you can learn, is a make a mistake. 
Kohler: Were there any, like, formal trade unions, or- 
DuFour: Yes, sir. 
Kohler: societies that you belong to? 
DuFour: Yeah, the Metric Society. I belong to the Metric Society, and, then, I belong to an 
engineering society. This is a group that gets together.  We have meetings.  We discuss the 
world in general. I went down to St. Louis one time.  They're going to change everything metric.  
Do you realize the one product that you use every day that is measured in metric?  And, we have 
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to ship it in boxes that are measured in metric.  You've been using it for years, and years, and 
years before even World War One, or World War Two started.  Way back, and it was made 
metric.  Toilet paper. Toilet paper is measured in metrics.  It's weighed in metrics.  Now, 
[laughs] just look at the stuff we've covered so far.  Just me, and I've been exposed to.  What do 
you think that better men than I, with more brains than, I don't know, whatever, have also the 
same thing to digest, and so forth.  No, most societies that you go, why, you sit down to a meal, 
or something like this, and women are never discussed, I'll tell you that, because very few, there's 
always, oh, there has to be a few that will do that.  That's the only thing that got on their mind.  
The don't have metrics on their mind, they got a woman on their mind.  They’re going to 
measure her in metric, or something like that.  I mean, it's just, it's fun.  But, as the meeting 
turned out, it was sad. The unions were against mechanization for metric.  Very highly against 
metric.  They wanted every tool in their tool box, they wanted metric, and they wanted the 
company to pay for it.  A metric hammer, huh?  That doesn't have anything to do with the 
measurement to metric.  Oh, I had to have a metric plier, a metric saw, anything tool.  The 
stupidity was absolutely, almost unbelievably to be understood.  But, only dummies, and 
stupidities would want something like that, because they had no conception of what the Sam Hill 
metrication was doing, but they're going to find out.  So, after it comes up to the meeting, they 
said, "We'll teach them.  We'll just bring it in slowly.  One section at a time."  And, now you 
know, it's taken years to do, but we're on the verge of being all metric.  Everything you get in 
right now from across the seas is all metric.  I have metric taps ands dyes in my box, and I got 
English metric ties and dyes, and I got a British Associated metric ties and dyes.  British has 
been hundreds of years, and there's also the clock people.  They have their own set-up, and it's 
not metric, and it's not English.  It's their own for the clocks.  So, this is the world. It's free.  
Okay? 
Kohler: Were there any values - What other kinds of values did you get out of belonging to the 
societies?
DuFour: Knowledge. I went there for knowledge.  That's what it was all about.  The whole 
thing was all about nothing but grasping what was knowledge.  That's the reason for the societies 
to be able to shift all this knowledge that everybody had around.  That was- what's any society, 
any society that you make, and have a group of people?  What's it for?  It's maybe to get together 
and have fun, but also maybe they get together to exchange knowledge, and this is what these 
were all about. Next? [laughs] 
Kohler: Let's stop there before we  -
Lynda Kachurek: At our two-minute warning to change the tape. [laughs] 
DuFour: Okay. How we doing? 
Kohler: We're there.
DuFour: We're there?  All right.
Kohler: Now we're ready to talk about your typical day at work. 
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DuFour: [laughs] 
Kohler: I didn't think- I think that would take more than two minutes. 
End Tape 1 (Video) 
Begin Tape 2 (Video) 
James A. Kohler:  So, what was a typical day like for you at Monsanto? 
Howard DuFour: One never knows, does one, what comes in the door?  And, this was the 
typical day. You never knew. There's always crises.  There's always somebody wanting 
something.  There's always a priority.  You have to schedule.  Some schedules over, take over 
the priority of other schedules. You have to keep that all in consideration.  And, you have to 
keep everybody in line that's on the, working under you to make sure they have work to do, and 
that it's coming along.  You check with them, "Is there any problems that we have fellas?"  To 
see if we have any problems.  There was times when we, an object would come in, had to be 
done immediately. 
Okay, what's a typical day?  What's not a typical day?  Let's go through that, because what's not 
typical day is more interesting than what a typical day is.  We got a telephone call, "Howard, will 
you come up right away."  Now, I learned from the Director that when he says that you better 
have a clipboard with some paper on it, and a pencil, or two pencils in your pocket, because you 
don't want one to get broke.  So, I grab that. I had a special clip for that clipboard.  When he 
called me, I grabbed that and the- "We have a meeting over to the old lunch room," he looked at 
it, "in five minutes. I want you to be prepared.  I'm warning you ahead of time, their going to be 
asking you some questions."  "Okay." I went over there, and, well, there was one, tow, three, 
four, five, I was six. Close the doors. One man says, "Is your Q Clearance still in operation."  I 
said, "Yes, sir." "I'm Lieutenant So-and-so."  He's in civvies, please.  Everyone's in civvies.  
"We have a project here that needs to be out in twenty-four hours."  And, I said, "Okay. Let's, 
what do you have?"    He said, "We need this large, very, very large hook made out of steel.  
Location for dowel pins has to be right here and here.  Will you take a look at these drawings?"  
And, they had them up on an easel.  And, I looked them, and said, "Well, it looks pretty good to 
me."  But, I says, "Whoever made the damn drawing," I said, " didn't put all the dimensions in it.  
If I could tell what the dimensions were, I'd let you know whether I could make it, or not."  This 
one man said, "Well, I made the drawing."  And, I said, "Well, that's fine."  And, he said, "The 
reason for it," he says, "that's highly secret.  We cannot give you the numbers on it, until you let 
us know if you can make it, or not."  I said, "Yes. Put the drawings, the numbers up.  Let me see 
what you have." And, he did. I said, "Yeah, we can make this."  He said, "Can you make it in 
twenty-four hours?"  I said, "Yeah, we can make it in twenty-four hours."  And, my boss is 
sitting there, head of the department is sitting over there, and he said, "How much, Howard?"  I 
have to give a number of money, now.  That was my job.  And, "Let's see, overtime," da-dat-da-
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dat-da-dat-da, "three thousand five hundred dollars will take care of it."  Man says, "Good, make 
it."
Now, what did this turn out to be?  This turned out to be "Operation Mingblade," which you've 
never heard of. This whole unit with special holes in it, placed in it, where location for 
instrumentation, and this whole thing set-up on the wall of an atomic bomb, and when that bomb 
went off, up to the microsecond, all these instruments would be recording of what that thing did.  
And, the one that was supposed to be made didn't get made for some reason, or another.  And, 
so, they wanted- "We heard about you.  We heard about Monsanto having the materials."  
Because, this was a plastic type of materials.  Could be made right on site. Yeah, this could be 
made right here on site.  He said, "All right, go for it."  So, went back to the shop, and sit down, 
and made some phone calls, and got everything in line for the materials.  The steel, I know what 
that was all about. I knew what holes, where they were to be drilled, and how much they had to 
be drilled. We set-up a jig to take care of that, I just got the together.  We worked on it. And, 
[clears throat] I had it fixed up to cut the materials, and so forth, on a ban saw, and things like 
that. We worked around the clock.  Jim Earhart and I worked around the clock.  I went home
about midnight, or so, took a shower, shaved, and cleaned up a little bit, and came right on back, 
and took over the job. And, he went and got cleaned up, and so forth.  We came back about six, 
I think it was around six o'clock in the morning, we finished it up.  And, the men came in there, 
and said, "Good job.  We'd like to give you a citation, but we can't do it, because it's classified."  
But, I got a wonderful, wonderful letter from him thanking me for finishing up "Operation 
Mingblade." They, I was told that they put it on a plane, and it was sent out from the field.  But, 
that's the, that's the kind of thing that would happen.  Let's see what you're in- 
Kohler: Would feel overwhelmed when you would get in something like? 
DuFour: No. Unh-uh. This was part of the job. 
Kohler: Was there no time to even think about being overwhelmed? 
DuFour: I didn't ever even thought about thinking of [laughing] being overwhelmed.  No. I 
thought, hey, this okay, you know. All right, my services are in demand, and let's get it done.  
[laughs] I disliked people, especially the Ph.D.'s [laughs] that would quote a job, and not call me
in to get my input, or output of the cost of what the job's going to be doing.  Okay?  I'll give you 
for instance. They brought in a block of aluminum, and it was huge.  About so square. Brought 
it in on a lift truck, because it was, we couldn't manage it any other way.  And, they had quoted 
to take samples out of this huge hunk of aluminum.  Here, here, here, here, here, at various 
places. And, [clears throat] make what was call "dog bones."  It would be a piece of metal with 
threads on both sides of it, and right in the middle we had a special, we would grind a special 
tool, and put it so deep, and so wide, so that when they pulled this with an instron they could find 
out the, how much force it took to pull it, to make it crack open.  This block that came in there 
was what they made landing gears out of, all right?  Now, to make this thing, that thing’s red hot, 
and they put it under a hammer, a huge machine that hammers this stuff together.  Just hammers 
it, and hammers it, hammers it until all the molecules are in complete stress, very much so, and 
they're relaxed at the rope.  But, it's the most beautiful aluminum you ever want to machine with 
it machines, beautifully, but, it's strong, exceedingly strong.  Okay?  Now, they want samples to 
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make sure [sounds] that it's done correctly.  This was the job.  Not a one of those guys asked how 
I was to cut those things out, and how much it would cost to cut the things out?  How much it 
would cost to make the daggone thing?  None of them.  Well, needless to say, I was disgusted.  
More than anything else, I think I was disappointed that they didn't have enough intelligence to 
find out what the Sam Hill they were doing before they even mentioned about this thing.  I had 
no way of cutting that stuff, none.  I had no way of lifting that thing.  I had no way, [sigh] what 
shall Iwould say, "What do you want?"  "What's necessary?"  "Well, we need a sample here or
there."  "Don't give me that kind of crap, let, put it down on paper.  Let's see what the Sam Hill 
you want." Nobody had made any drawings of where these samples were to come from, or 
anything like that. 
Well, they needed a band saw, and a doggone big ban saw to cut this daggone slab.  Put it in 
slabs first, and cut them in slabs, and then you mark it.  You mark it with a pen, steel stencil, you 
hit there, number one, number two, or number three, or this that, or anything, all the way to keep 
it in line as to what this thing is all gonna be cut apart about.  So, not having anyone, I called up 
Duall, which is one of the outstanding machine tool companies at that time, "Do you have a 
Duall saw that's this big that we can rent?  I don't want to buy it, because I only want to use it for 
this time."  And, oh, I said, "Get your man over here right away, now.  I want to see him."  So, 
they had a fella come over, and I told him what I needed, and he said, "We got one on a trailer."  
I says, "Fine, bring it in here."  They brought this thing in on a trailer.  We had to rent it. Then, 
they got a crane that they used to take out automobile motors out of, they got one of those, they 
got that in there. Put the chains on it.  Had to get the chains, and finally, we lifted up, and put it 
on the plates, so that we could cut the stuff up. It took three or four of us even just to cut the 
thing off, put it in slabs. Once we got it into slabs, where we could put it onto our ban saw, then, 
we could make the samples out of the thing.  So, we got that all done.  "So long, take the trailer 
out of here. Give us your bill," and stuff like that.  They never even thought about that. 
Now you know why I don't like Ph.D.'s sometimes.  I love them. I love those men, because they 
got beautiful things, honest. So, then they cut it up into pieces about yay square, and about that 
long. And stenciled a number on the end of it.  Everyone had to be stenciled on there to 
correspond to the overall picture of that, that - Some of those come clear in the middle of it.  
Some of them on the side of it.  Some of them on the ends of it.  But, every one of those had, had 
the drawing, and I put every one down. And, [clears throat] we made it.  We made the project, 
got it done after weeks.  And, of course, we had to go back in to get money, because they had 
underestimated it so much.  So, it was for the Field, and those guys came in to - "Yeah, we 
understand," and so they put the more money in, back in there.  And, [laughs] got that thing all 
done. Made the stencils up. I made the parts up, and had them delivered, and all the whole nine 
yards. About two or three months after this was all done, one of the supervisors came to me, and 
says, "Howard, just by chance, do you have the outlay of all those samples from that part?  Do 
you know where they were?"  The people had done the work, put down on paper, never showed 
where they came from.  [laughs] This is, this is, I mean, phew, you know, you just.  "Well, it just 
so happens," and I pulled out my drawer, and says, "here's the layout of all of it."  "Oh, my God, 
bless you. Somebody's got some sense around here to keep track of all this."  And he says, "Can 
I have it?"  I says, "No, you cannot have it. I'll make you a copy of it, and I'll have a copy made 
for you. But, I'm not going to give you the original."  That's what you call protecting your butt, 
and that's what you have to do in this scheme.  I've done that so many times. 
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Kohler: Were you generally called in at the beginning of a project, or was the situation you just 
described the more likely scenario that - 
DuFour: Uh-huh. 
Kohler: -things had already been in-progress, and you were thrown in the middle? 
DuFour: Yup, that's correct.  I was caught in the middle.  I've been caught in the middle so many 
times.  It's almost a fifty-fifty deal.  Lots of times they call me in on projects that had to be done, 
and, which was, it ran smoothly then, everything would, very, very solid when we had it on 
there. I was called in on a project, "Howard, we've been requested to have a source on the next 
moon trip for the thing to go up there on the moon.  We need to have a piece of equipment 
whereby they can send up a signal it will open up a window, expose the source that were going 
to be made, and, then, they can close it to calibrate the instrumentation that were on the moon."  
In other words, they get up, you send an instrument up on the moon, you're putting it into a 
different atmosphere, and everything else, than you have down here. We could take it, and put it 
in a vacuum, and so forth, and do the instrumentation on that, but in that climate, what is about it, 
and so forth. No, we have to calibrate that instrument.  So, if we had this known source here, 
and the source comes out here, and says, this is what it is, then, they could close it off, and they'll 
say, "Okay, we're getting all of the particles from the sun, now we know what the sun is putting 
out in the matter of the particles.” Got it? So, they requested me to build this thing.  Well, when 
you're on a project like that, you know what the Sam Hill is required, then, you can put all you 
energies, and all you thoughts into a project that may get it done quicker than you can with trying 
to pick-up something.  Yeah, I got hardware on the moon.  It doesn't mean anything, it's there.  
[laughs] You can see how much fun I've told you about that I've had, it's fun.  It was a challenge. 
Kohler: Did your, it seems like your job was constantly changing.  Did it change-? 
DuFour: Oh, my gosh, it changed every hour sometimes. 
Kohler: So, it wasn't really a noticeable change from when you started to when you finished, it 
was just something new every day? 
DuFour: No, it was constant. That's what I said to you a little while ago, you never know what 
come in the door, and when it'll come in the door.  Cause the door always opened up, and there 
would be a person who needed the services of the shop for a certain project.  He made a certain 
discovery, and he wants to either evaluate that discovery, or he wants to enhance the discovery, 
and so forth. 
If you recall the, if you recall the astronauts being burned up in a capsule,4 all right. Why did it 
happen?  How did it happen?  What gases were in there to form that particular thing? We got the 
contract to find out, and my son was the one that did all the work, because I had hired him.  Put 
4 On January 27, 1967 a flash fire occurred in one of the Apollo command module resulting in the deaths of three 
astronauts (Lt. Col. Virgil I. Grissom, Lt. Col. Edward H. White, and Roger B. Chaffee).  National Air and Space 
Administration, “NASA Apollo Mission Apollo-1,” http://history.nasa.gov/Apollo204/ (accessed June 20, 2006). 
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him underneath another man, because I didn't want to be his boss.  I wanted him to learn on his 
own. So, they got huge jugs, glass, with a large opening in them, and they had to be clean 
beyond clean. Mister Clean couldn't get it clean enough.  And, that was his job. That was his 
first job. And, all these jugs, then, all of the equipment that was put into one of those cells.  I 
mean, all the wire, any and everything.  They had pieces of it from the one that's not being used, 
and so forth, that they just took it out, and they put them in this, in the jug, and in an atmosphere, 
they pumped them out, vacuumed out, and, then, put in another gas, and let that sit in there for a 
certain length of time.  We had to make the units to go on the top it, so that we put the gases in 
and take gases out, and all that sort of thing.  And, then, we had to make a whole assembly of 
instrumentations that could detect this gas, that gas, any gases.  And, when that started out, [sigh] 
these materials in there gave off a gas.  Now, the theory of why that happened is that this, if 
you're going to have this gas, this gas, that gas, the gases got together, and somewhere or another 
it would bang! That's the reason they got killed.  And, sure enough, we found out. We take the 
gases out of that thing, put it through instrumentations, we could tell you exactly what gas that 
came off, and we could mix those gas-  hey, it would go boom.  So, all the materials there, 
everyone of those materials that was covered was some kind of protection.  Like a wire would be 
in there, and it has the insulation on it, and then they put a substance over it to make it sealed off, 
like. That gave off a gas. But, this manufacturer used something else, and this manufacturer 
used something else.  Now, whoa-boys, everyone's gonna have to use the same stuff.  Sure, I got 
in a lot of things. [laughs] 
Kohler: Did the way you perceived your job, and what you were doing change over time? 
DuFour: Yes, it changed, it changed over time, because we got to looking at robots to do some 
of the menial work that I loved to do, for instance.  A new thinking, a new approach, the same
way it happened in the very beginning.  Who were the one that made the first lathe?  The French 
people made the first lathe.  The British got a hold of it, and they were the ones that put the gears 
in the son of a gun, so you could make threads.  Progress, progress, progress. Some of the stuff 
that's going on now, they're making progress in certain areas where my expertise would not be 
there, but they're forgetting, they're forgetting how to assemble this, all this, and put into a piece 
of hardware. Because, it's fellows like myself that has this ability here to take metal, and say, 
well, it's like a baby's butt when you feel the daggone metal, it's just a feeling, a feeling of 
wonderment that we have, it's just a piece of metal.  Put that in the lathe, or mill, or something 
like that, and change it into something.  Because, what right now the robots are in position to do 
multiple things, it just sits there and does one thing [sound effect] all day long.  Me, one thing.  If 
I had to make two or three of one thing, I won't, I won't.  I want one thing, I want to get it to one 
thing. Give it to somebody else to make the rest of them, because my ideas are in that first one 
of how to be done. It may not be right, but it'll do it.  Then, it'll be approved as it goes along.  
Somebody else will come in, "Oh, if we can make a little change here, we can do this better."  
That's fine, that's fine with me, but I got, need to start it.  Don't you see what I mean?  It's a gift, 
and I recognize that.
Kohler: But, towards the end, as you were progressing at Monsanto, did you feel with these 
changes, do you feel that your skills were being underappreciated? 
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DuFour: No, I can't say that.  No, I'm here, and I've done my part.  I've done my part for that 
particular operation that already came, and somebody else is gonna take it on from there.  No, 
no, I'm not under, I never felt that way.  How can I?  How can I, when the Director call me up, 
and says, "Howard, you're in big trouble.  You just complete "Operation Mingblade."  "Oh, my 
gosh," I thought, "we did something wrong," you know.  And, he says, "Here's a letter from the 
president of the company," he says, "I think you better read it."  And, I read it. What did I do?  I 
got a thousand dollar bonus. Don't you see what I mean?  It's at the time, it's the time when you 
complete something, the time that, that's the time when you matter.  Here I did, I spent twelve 
years writing on to write a book. In all those twelve years there was like a rollercoaster, up and 
down, up and down. Oh-wow, look at what I discovered.  Eh, dullsville, I hadn't done anything 
for this week, or the next week, and so forth. Woo, what’s this?  There's, there's, there's your 
reward. It's not what somebody else does, or anything else on the thing, it's yours.  Sure, I 
looked into the, I looked in the binoculars one day, and I saw that flame hitting that daggone 
quartz there, and if you took the quartz, and you pulled it down into a thin shave, and you 
wrapped it around, you pull the two parts to see how close you could make it come down in a 
hole, oh, like a hole there, and if it caught, if it broke you could tell if it was strong, or not.  And, 
the smaller that hole, the stronger that quartz was.  Now, why?  Some fellas would make the 
daggone stuff, and pull it down there, and they'd wrap it around there, they could only get a hole 
about this big. Okay, what's happening here?  So, I started an experiment.  I kept the flame, I 
wanted to know what that flame was doing when it melted that quartz.  And, I had a little knob 
back in here, and I could run that thing in and out, in and out, and make it go up and down, 
whatever way I want it to.  So, I came up with the back, and pulled a piece of quartz on it, and 
that thing went down to about a quarter of an inch in diameter.  Whoa, nobody had ever done 
that before. Patent. Why?  Cause, I experimented to find out where that flame had to be exactly 
for that quartz would be correctly melted, and become hard. 
Kohler: When did you retire from Monsanto? 
DuFour: Let's see, I retired when I was sixty-seven.  I was gonna work ‘til I was eighty, but my 
legs gave out. [moans] I've got to look it up, I don't know, I don't remember on that one. 
Kohler: The physical reasons were why you-
DuFour: Um-hum. 
Kohler: -left?  Why did you want to stay there until you were eighty? 
DuFour: Just to make a, just to do it.  Just to do it. 
Kohler: Were you still, when you retired were you still enjoying the work? 
DuFour: Oh, my good gosh, yes.  I hated to leave it, I hated it to leave it.  So, I went home, and 
thought about it, and I had been thinking about it for some time, and, so I had a complete 
machine shop at home.  I had same machinery, material, whole nine yards at home.  I had an 
apartment on House, and I filled the whole living room full of, and started making models.  I 
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couldn't stop.  I make steam engines, gasoline engines, air engines, oh, all kinds of crud.  
[laughs] People would call it, anyway.  No, I never stopped. 
I'll have to tell you something for that.  I'll tell you how- [laughs] I'll give you a little inside story 
on it. Now, this is back, oh, in ‘51, I think, yeah, ‘51.  My Aunt Nell, which is my second 
mother, place up in La Porte, Indiana.  She just bought it, and she bought the home, but it had 
never been painted on the inside, and she called me Howie.  I didn't allow very many people to 
call me that.  "Howie, would you come up, and paint my house inside.  I know I can trust you to 
do a good job, because you do it on your home, and yap-yap-yap-yap."  "Okay, Aunt Nell, okay, 
okay, I'll come up and do it for you."  She says, "I'll, I'll pay you what you would lose, if your 
gonna do it all. Well, I got a couple days off, and we took, I went on up there.  I was courting a 
girl at that time.  I was going with Ruthie, and she had met Ruthie, and she got on my case.  
"Howard, when you gonna marry that girl?"  I said, "I don't know, Aunt Nell, I just don't know.  
We've talked about it." "You should marry that girl."  And, She hounded me to get, hounded me
like mad.  "How do I have to do to shut you up?"  She says, "Get on the phone, and ask her to 
marry you."  And, I said, "You don't have a-"  "There's a pay station, you can go down there to 
that pay station." You know, and all that. Well, I had had her number quite  a bit of times.  She 
was working at Chrysler, and she was secretary to the man who run the grinding facilities there.  
I called her up, and said, "Ruthie, Aunt Nell’s giving me heck."  She said, "What about?"  She 
said, I, "She's giving me heck, because I'm supposed to call you, and ask you to marry me, but 
I'm not asking you right now.  I'm going to ask you my way, not her way."  "Well, what's that?"
I said, "You know me well enough to know that I have love.  My first love is machine tools.  Do 
you think you put up with that, and be my extra love?"  She said, "Yes." 
That's my proposal, and I've always been that way.  I'll be honest.  My first love is machine tools.  
It's been that way, and Larry and I are going to go up, I think next month, we'll be going up to 
Vermont.  There is a national building up there, and inside that national building is machine tools 
all the way from the beginning up to date.  And, we're going up there, and visit that place, and 
see all the machine tools that's ever been made for everything that's been made.  Why not?
That's my love.  That's the love I gave to my Monsanto.  That's the love I gave to Wright State 
when I had the instrument shop here.  No, it's just something in you, it's something in me, and 
my grandfather gave me my first tool, that was a hammer, and he says to me, he says, "Do you 
know what you got in your hand here?" And I said, "I got a hammer, grampa.  I'm going to put 
that nail in there, and I'm gonna drive it in the hole."  And, he says, "That's the extension of you 
hand. Anytime that you put anything into your hand that means that object that you have there is 
only the extension of your hand. Now, I want you to remember this, that hammer is good to do 
one thing, that's to hammer with, but take care of it.  And, any tool that you put in your hand, you 
take care of that tool, because it's your hand.  You clean that tool, and you keep it clean, because 
it's your hand."  That's how I learned.  It's hard to talk about it.  It's been so long ago. 
But, I think, and I think very strongly that every person that worked on the Manhattan Project
had the same feeling.  They gave their all.  They gave what was required of them.  Sometimes it 
was hard. Sometimes it was easy.  Sometimes it was fun.  Nevertheless, it was done from just 
ordinary people like you and I that had a skill that they needed and wanted, and they knew how 
to get it, and they knew how to use it. This is the man that sits up here on top, and has all of 
these other people underneath him.  How is everybody doing?  Not what they’re doing, but how 
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are they doing. Monsanto, to me, has the most outstanding [pause] way of handling their people.  
They don't drive, they ask.  They don't drive.  I was asked to this, and I was asked to do that. 
"Well, here's your job, this is what you gotta do."  No, that never came.  That was never done. 
You were asked. And, if you didn't, "Well, that's okay.  Take it easy. We'll find you another 
place."  That was it. You never got fired, unless you did an outright, something that was really a 
[laughs], and then he didn't get fired.  The man I was telling you about with all of the specimens 
out of the big block. He was called in, and he said, they said to him that, "I think you better be 
looking for another job. Now, we can put you some place else here and here in the organization, 
but it won't be probably for the same amount of money," and so forth.  But, they never really 
come out and fire him, and here it cost the company thousands of dollars.  But, they didn't do it.  
They just don't do that kind of thing.  Now, whether it's that way now, or not, I wouldn't know.  
But, that's the kind it was when I was there.  [blows nose] 
Kohler: Now, the last thing. The past two times that I've interviewed you, you've talked about 
various patents that you hold. Could you talk a little bit about some of the patents that you do 
have, and the process surrounding that? 
DuFour: How in the world do you discover where oil is?  You have to drill a hole, don't you?
But, you never know whether you got it, or not. I'll let, there was a research down at, ah, there 
on site at Nicholas Road, Monsanto on Nicholas Road [Dayton Unit I].  [clears throat]  Why 
don't we take and put down a source, a nuclear source, and bombard outward into the stratos, and 
have that thing come back, and tell us if there was oil out there?  And, that Mound large section 
plant, and, "Hey that's a pretty neat idea.  We can give them another tool to locate oil."  So, there 
was about, hmmm, five or six of us on the project at the time.  And, yeah, each one of us took a 
portion of it, and I took the mechanical portion of it, of course.  Because, that was were my 
expertise was. And, then, the boys on the other side of it, "Okay, Howard, we need to put the 
source here. Okay, Howard, we need to put a thing here, so we can see the back," and so forth.  
So, pretty soon you come up with an idea of what you needed, and I built it. It works. We tried 
it out, and it worked. So, we all split the patent.  That's it, just like that.
We're going to put a show on.  I should have brought that in.  I should have brought those 
pictures in today. Oh, I can bring them in next, I'll bring them in next week.  How do we show 
how a nuclear pile reacts?  What takes inside- what's inside a nuclear pile?  What's going on in 
there? [clear throat] We know that the atoms are going boom, boom, boom, boom, boom all 
over the place, constantly. What and how can we show it?  Okay?  Bingo!  I know. If we take a, 
some kind of apparatus and make ping-pong balls jump all over the place that'll show it.  "How 
about it, engineers, nuclear men?"  "Hey, that's a good idea, Howard.  You think you can make 
something like that to take and show the people down at Miamisburg how a nuclear power 
reacts?"  "Yeah, I think I could." This is back in ‘45, ‘46.  And, so I took a big sheet of plywood, 
drilled holes in the thing the size of a ping-pong ball.  I made seventy, eighty, or a hundred, I 
don't remember now.  Anyway, then we ran against a stone wall.  [claps hands, clear throat] We
could not buy any solenoids5. Now, a solenoid is just a coil, and it has a iron, when you light it 
up, it'll go boom.  Okay?  Boom.  Like that. [laughs]  Where are we gonna get that?  Cause, it's 
5 “A solenoid valve is an electromagnetic device, which moves a plunger up or down when a current is passed 
through a coil that surrounds the plunger.”  Plant Automation Technology, “Solenoid Valve Definition,”
http://www.plantautomation-technology.com/glossary/solenoid-valve.html (accessed June 21, 2006). 
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not on the market, cause were, war's still going on, or had been going on.  Dick Olt come to the 
rescue, he said, "I seen in the paper where they have, the cops down at Dayton are confiscating 
all the pinball machines, because they're using them as, for gambling purposes."  I said, "Well, 
let's go down and see them."  So, we went down, and seen in the warehouse where they had all 
these daggone big pinball machines.  You know, where they pop the balls up, and so forth.  I 
wanted the solenoids out of that daggone thing.  If we could get enough pinball machines to get 
the solenoids out, I could make this device.  And, we went down there, and a gruff, old Sergeant 
says, the told him what the Sam Hill we wanted, All right," and where we were from, we were on 
the Manhattan Project, and so forth, and that we'd like to show this off.  "So, you want all these 
daggone pinball machines?"  I said, "Not all of them, just enough to get a mess of these solenoids 
out of there." "Just a minute."  Picks up a big, big sledgehammer, and he goes, wham.  He says, 
"You can have it now." [laughs] So, we got a truck around there loaded about half a dozen of 
those things, and took five, or six guys, and just torn those things all apart to get those solenoids.  
So, I put a solenoid underneath each one of those holes, and, then, [clear throat] when one comes 
up, and lands down, it hits a switch, and it hits the switch, it knocks off three, because that's what 
happens in a pile. It's a constant changing, okay?  So, you have one coming down, and it hits a 
nuclei, and it busts open, and out comes three other particles.  One is a neutral, and the other two 
are positive. Okay. And, [laughs] this show the reaction.  So, if I put these ping pong balls, and 
they're all coming down hitting these switches, three more are coming up all the time, and they're 
falling into these holes, and there's a reaction.  There's a reaction going on constantly, okay?  All 
right, now, how do we control it?  Well, let's put switches all the way down on a rod, we pull this 
rod out, it will de-energize so many of these holes.  So, it goes down, it comes up in there like, 
and pop, pop, pop, pop, pop, pop, ping, ping, ping, ping, as you pull the rod out.  That's the same
thing as putting a rod down in, and making a pile stop reacting.  It's down at Tennessee right 
now, it's still going.  Patent on it. 
Kohler: How did it make you feel when you, when you- 
DuFour: Fun! 
Kohler: When you get a patent? 
DuFour: Fun, it was just fun. You're never- you don't get anything.  You know they only have 
to give you a dollar, because when you go in, you sign off. Okay. But, when it comes time to 
give you a raise, "Oh, you did that. Hmm. Oh, okay, here's a raise."  I was in it for the raises, I 
wasn't in it for getting no patent.  Shoot, patent meant nothing to me.  No, it's fun.  It's, it's saying 
to yourself that I'm worthy of something.  It makes you feel that, that you're worthy to be in the 
humanity that you're in.  And, the thing of it is, a patent, to me, is not [clears throat] making 
something out of something that is something.  That's not right. What is right is that you have 
discovered an action. You follow my thinking?  Because, its always been here from the very 
beginning of the Earth, and all we do is discover what's already here.  You never really made 
anything. It's nothing that you've made, but it's discovery.  I don't, I've argued this point with a 
lot of people, a lot of people argued, and they've given in, "See, you're right.  It's a discovery.  
We never create anything. We just discover."  It's like discovering the North Pole, for instance.  
Where is it? It was always there.  It was always there.
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Kohler: Well, that's all of the questions I have for today.  Is there anything-
DuFour: [laughs] 
Kohler: Anything we forgot to talk about, or any parting thoughts? 
DuFour: Ah, what, we've been at this an hour and a half, or no, no, an hour, just took an hour, 
no. You'll have to make a new paper out with next questions for the next turn around, or- I think 
we've covered quite a bit, to tell you the truth.  How I feel about the work.  I love my work.  I 
love whatever I'm doing.  I had a Boy Scout Troop all this time I was working down at 
Monsanto, and so forth. I still had my activities at home, and I had a Boy Scout Troop of about 
forty boys. And, because I had been in Scouting.  I got my Scouts, my first Tenderfoot badge 
back in 1927, I even remember that.  I can remember the times that I went to camp in ‘31 and 
‘32. Learned, learned, learned, learned just so much.  I wanted the boys that I had under me to 
do the same thing.  I had eight Eagles at one Court of Honor one time.  But, those boys, and there 
was ten of them, and they all made promises that they all have an Eagle at the same time, and 
two them failed, not because of no trying, but we set a time period, and they didn't make their 
swimming at that particular time that we set the goal for that was their cut off, and they got it the 
next year, they got their Eagle. So, I can say that all ten of them got their Eagle.  But, the thing 
that I did most, I watched everyone one of them, and I still do, because I'm still registered as a 
Scout, and I'm still on the Scout Committee, and I still active in examining.  What is the main 
merit badge you love the best?  And, every time, it'll be their talent.  This is one of the things that 
the Scouting program has is all these hundreds of merit badges that have, and there's only one or 
maybe two that the boy will be able to cinch, be able to cinch.  Nothing. A piece of cake. 
That's their talent.  Then, I foster that talent.  I would take them to various places.  I get the group 
together. I fostered at getting a bus.  A used bus to take the kids camping, to take them any place 
they wanted to go. Out of the Eagles, I took one of them, I took the group down, and one out of 
the group became a chemist.  He worked on the telescope, the large telescope that was at Mound 
up in there. The next one, he went into electronics, because he liked electric cars.  He's got his 
own store for computers, and so forth, down in Florida.  One was quizative, exceedingly 
quizative. He wanted to know about things, and so forth.  He's turned out to be about the only 
man in the country that can open a safe that has failed to open.  Well, he can crack that safe.  
Okay. One was in electronics, he just retired from Kettering as being the top man, and they- for 
Kettering to get your license, and so forth, for houses to have their electric put into it, and so 
forth. And, he's retired from it.  Let's see, Paulton, he is now chief surgeon at the, in 
Pennsylvania, at the large hospital there in Pittsburgh.  And, my son turns out to be me.  He's 
now the supervisor of the engineering shop at University of North Carolina.  Let's see, what's the 
other couple boys, there was eight of them.  That's six.  Agriculture, one is in agriculture. Going 
great dogs on that. But, anyway, there's, [laughs] what can I say?  I mean, this is the thing that I 
think that we all should be doing.  All should be doing. And, I think the thing for the, all of it, is 
what I've learned in my life time, and where, what talents you have to produce, what?  An atomic 
bomb.  And, if you go back and see how many medals were given to the sailors on board ship, 
eighty percent of them were Eagles that received the medals for valor, bravery, and all.  And, 
they, we've lost it.  We've lost it.  We've lost it from the standpoint of making women to be Scout 
Masters, and that's not right, that's not right at all.  This is a boys' world, not a woman's world.  A 
woman has absolutely no, not to be with that.  One time a took the boys to camp.  Spent a whole 
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week. Monsanto was so good that they gave me a week off with pay to take the Boy Scouts.  
That's the kind of company they were when I was working there.  I took these boys to camp, and 
one mother came into the meeting one night, and she was crying, "What did you did to my boy?
What did you do to my little boy?  I don't have a little boy anymore."  No, we made him a man.  
She was crying because he was independent now, and I, what more can I tell you about my life?
It's just been great.  Oh, it has its ups and downs, yeah.  I suffered a great deal when I had to put, 
take my first wife, and put her into an institution, because she became schizophrenic.  But, I got a 
boy out of it, so there you balance the thing, though.  Okay?  [laughs] 
Kohler: We're done. 
DuFour: All righty.
End Tape 2 (Video) 
End of Interview 
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